Complex paths
By combining elementary processes (i.e., simple, serial and alternative paths), it is possible to imagine a more complex process involving n micromagnetic states (with n>3). In such case, it is possible to construct the corresponding n×n Markov matrix, and to solve the differential equation of eq. 4. As any possible process would combine both sequential and alternative paths, the mechanisms observed here are therefore the elementary bricks of any depinning mechanism. For instance, Fig. SM.1a shows an example of a more complex potential landscape involving 4 states.
The corresponding pinning time can be calculated based on the following Markov matrix, where the off-diagonal matrix elements M ij =1/ ij correspond to the transition frequency i→j, and diagonal elements ensure that the sum in each line vanishes The resulting probability law can fit the complex behaviour observed below in fig. S.M.1b in a NiFe nanowire, where
, which is the signature of sequential paths, and
, which is the signature of alternative paths.
Note that the proposed analysis can also deal with reversible Markov processes: in such cases, both τ ij and τ ji are finites, which lead to DW configuration jumping backward and forward from state i to state j, and thus to telegraphic noise.
An interesting case is the process constituted of N sequential jumps of equal transition rates 1/τ in series. Such process leads to an Erlang distribution, with N as shape parameter and  as scale parameter. For large N, the distribution boils down to a narrow gaussian distribution centred around Nτ, with a standard deviation proportional to the square root of N. When N becomes large enough, the stochastic behaviour evolves into a reproducible one i .
Fig. S.M.1 (a) Schematic illustration of Markov process of a more complex depinning processes which combines sequentially a simple and alternative paths (b)
Cumulative probability function P( fig. (a) . The inset is a SEM image of the constriction.
Field sweeping experiments
Basically, the knowledge of the energy barriers, activation volumes and spin-torque efficiency allows calculating the depinning probability P(t,B) at time t, in experiments where B is the constant applied field. In case of field-sweeping experiments, there is a correspondence between time and field, and the probability P(t,B(t)) may be represented as a distribution of reversal field P(B). The Markov matrix becomes time dependent, through the time evolution of B. One has then to solve the differential
Even though a solution can be calculated simply in the case of a single barrier SMii,SMiii , the solution is non-trivial in the general case, and has thus to be computed.
An illustration of the link between time-dependent and field-sweeping experiments can be seen in the experiment of fig. SM2 .
In fig. SM2(a) , the behaviour at low field (29.5mT) correspond to alternative paths, with
. For large applied fields, τ 13 becomes close to 0 whereas τ 23 remains finite, which leads to the probability law observed at 31.5 mT, where
. This can be understood by considering the field-sweeping experiment of fig. SM2b, where we observe two different depinning fields in the distribution. The two parallel paths are associated to two different switching fields B 1 25mT and B 2 37mT. These two fields actually corresponds to the two alternative paths : B 1 to the direct 1→3 path, and B 2 to 1→2→3 path at higher field. When applying a constant field B just exceeding the first peak in the distribution around B 1 , the DW can get stuck in state 2, and one gets
. When B is close to or above B 2 , the DW can depin from this blocked state, and we retrieve 
